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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Tyrosinase Inhibitory Activity Test of Ethanol Extract of 
Papaya Leaves (Carica papaya L.) 
Zuraida SAGALA1,*, Ritha Widya PRATIWI1 and Nadhiyanawati Ulul AZMI1 
1 Faculty of  Pharmacy, Universitas 17 Agustus 1945 Jakarta, Jalan Sunter Permai Raya, Tanjung Priok, Jakarta Utara 14350 
Abstract.  Hyperpigmentation is a skin disorder in the form of an increase in the amount of melanin production. The 
process of melanin formation occurs with the help of the biocatalyst that play a role in the browning 
reaction is tyrosinase. Tyrosinase inhibitors used in cosmetics as a deterrent occurrence of 
hyperpigmentation. This study aimed to test the activity of the enzyme tyrosinase inhibition of the ethanol 
extract of Carica papaya (Carica papaya L.) in vitro. Election inhibitors from natural materials have 
security safer than synthetic. The ethanol extract of papaya leaves is estimated to have activity of tyrosinase 
inhibitor compounds that contain flavonoids. Papaya leaves extracted by maceration in 70% ethanol, to 
obtain a crude extract. Testing is done with L-DOPA as a substrate, the ethanol extract of papaya leaf with 
a concentration of 20000, 10000, 5000, 2500, 1250, 625 and 312.5 ug/mL with the positive control kojic 
acid and absorbance was measured using a microplate reader at a wavelength of 490 nm. The results 
showed that the ethanol extract of papaya leaves contain flavonoids of 8.236 mg QE/g extract. The ethanol 
extract of leaves of papaya (Carica papaya L.) have activity of tyrosinase inhibitor with IC50 value of 
12158.8751 ug/mL and the relative potency of 6.879 x 10-3 times kojic acid. 
Keywords: Tyrosinase, inhibitory, papaya, leaves, extract
A. Introduction   
Skin is the outer organ covering the entire surface of 
human body. Skin plays an important role in protecting 
our body from various kinds of disturbances and stimuli 
from the outside. One of its main functions is to protect 
the skin against UV exposure. Excessive exposure to UV 
rays can lead to skin disorders. The UV rays can increase 
the melanin synthesis which will cause 
hyperpigmentation [1]. Melanin is a pigment that 
protects the skin from UV exposure [2]. However, 
abnormal production of melanin would cause skin 
pigmentation abnormalities or hyperpigmentation and 
cause skin aesthetic problems. Hyperpigmentation is a 
skin pigmentation disorder caused by an increase in the 
process of melanogenesis which causes the darkening of 
skin color [1].  
One way to prevent or inhibit melanin formation is by 
the inhibition of tyrosinase activity [3]. Tyrosinase is an 
enzyme that has a role in pigments formation in the skin 
or known as melanogenesis. In the melanogenesis 
process, tyrosinase serves as a catalyst in two different 
reactions, namely the production of dihydroxy-
phenylalanine (L-DOPA) from tyrosine hydroxylation 
and L-DOPA oxidation to become DOPA quinone. 
Tyrosinase in the skin tissue is activated by UV radiation 
which accelerate the melanin production [4].  
Tanning reaction caused by tyrosinase can be inhibited 
by an inhibition of enzymatic reactions in the form of 
ions or molecules called tyrosinase inhibitors. Some of 
the tyrosinase inhibitors are arbutin, kojic acid, mercury, 
and hydroquinone [5].  
Some plants that have been tested for its tyrosinase 
inhibitory activity are bark of jackfruit [6]. Malacca fruit 
[7], and Carambola [8]. The chemical compositions in 
papaya leaf are alkaloids, tannins, saponins, flavonoids, 
proteins, fats, vitamin A, vitamin C, vitamin B and 
polyphenols. Papaya leaf is expected to have tyrosinase 
inhibitory activity because it contains vitamin C and 
flavonoids. Vitamin C acts as a reducing agent of DOPA 
formation into o- dopaquinone, so that the formation of 
DOPA-chrome and melanin will be inhibited. The 
component of phenol (flavonoids) is an alternative 
enzyme substrate because it shows good affinity with the 
enzyme, so that the formation of DOPA-chrome can be 
prevented [9]. Thus, papaya leaf is expected to provide 
the ingredients needed to help preventing skin 
pigmentation through its tyrosinase inhibitory activity.  
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Based on the above explanation, then a study about in 
vitro tyrosinase enzymes inhibitory activity tests using 
70% ethanolic extract of papaya (Carica papaya) leaf 
would be conducted. The extraction method used was by 
maceration of papaya leaves simplicia using 70% 
ethanol. Ethanol was chosen due to its relatively safe 
nature if it were to be continued for oral preparations. 
The test of tyrosinase inhibitor activity from ethanolic 
extract of papaya leaf was done using L-DOPA as 
substrate and kojic acid as positive control. After that, 
the absorption was measured using a microplate reader.  
B. Results and Discussion. 
2.1. Quality of Ethanol Extract of Papaya Leaf  
 From the extraction that was carried out on 500 grams 
of papaya leaf simplicia powder, 67.9 grams of crude 
extract was obtained and the yield produced was 
13.58%. In the simplicia powder and papaya leaf extract, 
the drying shrinkage concentration obtained was 5.12% 
and 21.20%, respectively. The results of organoleptic 
test were the extract obtained was in the form of crude 
extracts, brown, had a distinctive smell and tasted bitter.  
2.2. Analysis of Flavonoid Content   
The comparison used for the ethanolic extract of papaya 
leaf was quercetin and the total flavonoids content in the 
extracts was expressed as Quercetine Equivalent (QE) 
from the equation of quercetin standard curve. Based on 
the calculation results using UV-Vis spectrophotometer 
at a wavelength of 437 nm, the average content of 
quercetin in the extract (per gram) was 8.236 mg QE/g 
extract (Table 1). According to Murray et al [10], the 
analysis of total flavonoids content was done by using 
the addition of AlCl3 and Na-acetate reagents in 
quercetin and extract samples to form complexes with 
flavonoids. The flavonoid content was determined by 
aluminium chloride method, namely the formation of 
complexes between aluminium chloride and the C-4 
ketone group and C-3 or C-5 hydroxy group adjacent to 
the flavonoid group. The compound used as the standard 
in determining the flavonoids levels was quercetin since 
quercetin is a flavonoid that had a C-4 ketone group and 
a C-3 or C-5 hydroxy group. The addition of Na-acetate 
is to detect the presence of 7-hydroxy group while 
incubation treatment for 30 minutes is intended to help 
the chemical reaction occur smoothly, thus providing the 
maximum color intensity. 
Table 1. Averages of Quercetin Content in Ethanol 
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Kojic acid testing as a positive control was carried out to 
ensure that the method used was correct. The test was 
done by comparing IC50 values obtained with IC50 values 
from the results from other studies. IC50 is an inhibitory 
concentration needed to inhibit half of the enzyme 
activity under tested conditions [9].  
If the IC50 value obtained is in the range of IC50 values 
from the previous studies, then it can be concluded that 
the method used can be implemented. Kojic acid is 
chosen as a positive control because up to now, kojic 
acid is a compound widely used as the whitening agent. 
In addition, kojic acid has the greatest stability in the 
cosmetic products [13]. In this tyrosinase inhibitory test, 
there were four types of solutions tested, namely various 
concentrations of positive control solutions to calculate 
IC50 values, sample blank, sample controls, and blank 
controls.  
The blank solution was used as the comparison of 
absorption data between the solution with inhibitor and 
those without enzyme tyrosinase inhibitor. Sample 
control and blank controls solutions were used as the 
correction factors. The method used in testing tyrosinase 
inhibitory activity method refers to the study conducted 
by Batubara et al [11]. The inhibitor was determined by 
measuring the absorbance of DOPA-chrome formation 
using microplate reader at a wavelength of 490 nm. The 
testing of kojic acid samples was carried out at 
concentrations of 500, 250, 125, 62.5, 31.25, 15.63, and 
7.8 µg/mL.  
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In some studies conducted to determine new tyrosinase 
inhibitors, kojic acid is often used as a positive control 
and at the same time used to compare its inhibitory 
strength [12]. Based on the test results, the IC50 values of 
kojic acid obtained was 83.65 µg/mL (Table 2 and 
Figure 1). Kojic acid shows competitive inhibition with 
its ability to form copper metal chelates on the active site 
of tyrosinase enzyme [9]. The higher the concentration 
of kojic acid used, the higher its inhibitory ability. High 
inhibitory ability was characterized by a decrease in the 
DOPA-chrome formation and the intensity of the color 
formed.  
2.3. Tyrosinase Inhibitory Activity Test of 
Ethanolic Extract of Papaya Leaf 
Papaya leaf could act as tyrosinase inhibitors because it 
contained flavonoid compounds. The inhibitory 
mechanism was a competitive inhibition of L-DOPA 
oxidation by tyrosinase enzyme and the 3-hydroxy-4-
ketone in the flavonoids structure which act as the 
chelating agent of copper (Cu) from the structure of 
tyrosinase enzyme. In general, one molecule of 
tyrosinase enzyme contains two Cu atoms, i.e., CuA and 
CuB, which are bound to three histidine [9]. Cu acted as 
a cofactor in tyrosinase enzyme activity. The catalytic 
ability of tyrosinase enzyme was reduced by the loss of 
Cu from the enzyme active site. Therefore, DOPA-
chrome was not formed.  
Table 3. Percentage of Tyrosinase Inhibitor Activity in 

















IC50 value below 100 µg/mL indicates strong tyrosinase 
inhibitory potential, while IC50 values range between 
100-450 µg/ mL indicates moderate tyrosinase inhibitory 
potential, whereas IC50 values range between 450-700 
µg/mL indicate weak tyrosinase inhibitory potential [11]. 
From the data obtained, it could be concluded that 
papaya leaf had the potential as inhibitors of tyrosinase 
activity, although it was very weak compared to IC50 
value of kojic acid with relative potential of 6.879 x 10-3 
times. This was in line with the results of total 
flavonoids content analysis of the ethanolic extract of 
papaya leaf that showed a small number, i.e., 8.236 mg. 
Safety was the main consideration in choosing the 
compounds used as tyrosinase inhibitors. The use of 
kojic acid is limited because it can cause skin irritation 
and its ability to enter the systemic bloods flow which 
can lead to thyroid gland disorders. Therefore, papaya 
leaf (Carica papaya L.) that contained natural 
compounds, i.e., flavonoids, still had the opportunity to 
be developed as tyrosinase inhibitors.  
 
Fig. 2.  Inhibition of Tyrosinase Activity in Ethanol 




Based on the result of this study, it could be concluded 
that the ethanolic extract of papaya (Carica papaya L.) 
leaf had tyrosinase inhibitory activity potential with IC50 
value of 12158.87 µg/ mL. The ability of papaya leaf to 
inhibit tyrosinase enzyme activity was very weak. It had 
a relative potential value of 6.879x10-3 times of kojic 
acid. 
D. Experimental Section 
4.1. Equipments 
The equipments are blender (Philips), sieve No.40 
(ABM), digital coarse scale (SCA-301), measuring cup 
100; 10 mL (Pyrex), 1000 glass cups; 500; 250; 100 mL 
(Pyrex), macerated vessel, stirring rod, funnel, 2500 mL 
chocolate bottle, rotary evaporator vacuum (Eyela), 
waterbath (LabTech, Eyela), steam cup, extract bottle, 
metal spatula, spatula, refrigerator, test tube and shelves, 
clamp reactions, glass drop pipettes, analytical scales 
(Sartorius, Adam), Petri dishes, ovens (Memmert), 
moisture content test equipment with Karl Fischer 
method (Mettler Toledo), porcelain saucer, furnace, 
desiccator, pH meter, volumetric flask 10; 5 mL (Pyrex), 
vial, 2.5 mL volume pipette (Pyrex), bulp, 10-100 μL 
(appendoff) micropipette, 100-1000 μL (Appendoff) 
micropipette, micro tip, 96 micro titer plate, micro plate 
reader (Bio-Rad), ultrasonic, UV-VIS spectrophotometer 
(Shimadzu), and other glass / non glassware. 
4.2. Material 
Papaya leaves, 70% ethanol, 96% ethanol, distilled 
water, kojic acid, quercetin (Sigma-Aldrich, USA), 2N 
HCl, NaOH (Merck, Germany), AlCl3, KH2PO4 (Merck, 
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Germany), DMSO (Merck, Germany) tyrosinase enzyme 
(Sigma-Aldrich, USA), L-DOPA substrate (Sigma-
Aldrich, USA). 
4.3. Procedures   
4.3.1 Preparation of Papaya Leaf Extract  
4.3.1.1. Making of Papaya Leaf Extract 
In this study, the method used in making the papaya 
extracts was maceration method. Dry and smooth papaya 
leaves weighed exactly 500 g was macerated with 2500 
mL of 70% ethanol as for 24 hours and then filtered.  
4.3.1.2. Making of Crude Extract of Papaya Leaf  
The macerate was then evaporated using vaporizer, i.e., 
rotary evaporator at a temperature of 48 °C. The 
evaporation process was then continued using a water 
bath at a temperature of 50 °C till the crude extract 
obtained. After that, the crude extract obtained was 
weighed.  
4.3.2 Testing the quality of Papaya Leaf Extract   
4.3.2.1.Yield 
The yield value was obtained by dividing the weight of 
the extract obtained with the simplicia initial weight. 
From the yield calculation, the equivalent value of crude 
extract and simplicia per gram could be obtained.  
4.3.2.2 Drying Shrinkage  
Gravimetric method was used to determine the drying 
shrinkage. Petri dish was heated in an oven at a 
temperature of 105 ºC ± 2 ºC for 30 minutes, then was 
weighed (A). Two (2) g of simplicia powder and 1 gram 
of crude extract (B) were put into the Petri dish and then 
heated in the oven at a temperature of 105 ºC ± 2ºC for 2 
hours or till the fixed weight (C) obtained [14].  
Drying shrinkage concentration =    x 100% 
4.3.3 Analysis of Total Flavonoid Content 
10.0 mg of quercetin was dissolved in 96% ethanol and 
then put into a 10 mL volumetric flask. After that, the 
solution was standardized with a concentration of 50, 40, 
30, 20, and 10 µg/ mL. The ethanolic extract of papaya 
leaf was weighed exactly 1 g and then put into a 10 mL 
volumetric flask and added with1 mL of DMSO and 
96% ethanol to reach a volume of 10 mL (100,000 
µg/mL). The extract was diluted to 25000 µg/mL. Then 
1 mL of the extract solution was taken from the 
concentration of 25000 µg/ mL using a volume pipette. 
After that, 3 mL of 96% ethanol, 0.2 mL of 10% AlCl3, 
0.2 mL of 1M Na-acetate, and distilled water were added 
into a volumetric flask till it reached a volume of 10 mL. 
The blank solution used in this study was a mixture of 3 
mL of 96% ethanol, 0.2 mL of 10% AlCl3, 0.2 mL of 1M 
Na-acetate and distilled water which reached 10 mL. The 
mixture of solution was incubated for 30 minutes at 
room temperature, and then its absorbance was measured 
at a wavelength of 437 nm using UV-Vis 
spectrophotometer [12]. The selection of 437 nm 
wavelengths was based on the results of the readings of 
the maximum wavelength using UV-Vis 
Spectrophotometer in the range of 415-440 nm.  
4.3.4 Tyrosinase Inhibitory Activity Analysis of Kojic 
Acid 
4.3.4.1 Making of Kojic Acid Solution  
5 mg of kojic acid powder was dissolved in 0.05 M 
phosphate buffer (pH 6.5) and put into a volumetric flask 
until it reached a volume of 10 mL (500 µg/mL. Then 5 
mL of the 500 μg/mL kojic acid solution was taken using 
volume pipette and then dissolved in 0.05 M phosphate 
buffer (pH 6.5) until it reached a volume of 10 mL (250 
μg/mL) in a volumetric flask. After that, the solution was 
diluted to obtain various kojic acid concentrations (i.e., 
125; 62.5; 31.25; 15.625; and 7.8125 μg/mL) and the 
IC50 values. These concentration variations were 
obtained through concentration orientation.  
4.3.4.2 Kojic Acid Analysis   
70 µL of kojic acid solution from various concentrations 
(500; 250; 125; 62.5; 31.25; 15,625; and 7.8125 μg/mL) 
were put into 96 well-microtiter plate. After that, 30 µL 
of tyrosinase enzyme solution (333 Unit/mL) and 110 
µL of 0,002M L-DOPA substrate solution were added. 
Then, this mixture was incubated at a temperature of 37 
ºC for 30 minutes and its absorbance was measured at a 
wavelength of 490 nm using a micro plate reader. This 
test also uses kojic acid control, blank control, and blank 
[11]. 
Table 4. Procedure for Tyrosinase Inhibitor Activity of 
Kojic Acid 
Material 
  Volume (µL) 
KS S KB B 
Kojic Acid 70 70  ̶ ̶ 
Phosphate 
Buffer 140  ̶ 210 70 
Tirosinase 
Enzym ̶ 30  ̶ 30 
L-DOPA  ̶ 110  ̶ 110 
KS = Sample Control, S= Sample, KB = Blank Control, B= 
Blank, Incubation at 37 oC for 30 minutes, measure the 
absorbance at λ = 490 nm with a microplate reader 
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4.3.5 Tyrosinase Inhibitory Activity of Ethanolic 
Extract of Papaya leaf  
4.3.5.1 Making of Papaya Leaf Ethanolic Extract 
Solution 
200 mg of crude extract of papaya leaf was put into a 
volumetric flask and dissolved in 1 mL of DMSO and 
then 0.05 M of phosphate buffer (pH 6.5) was added 
until it reached a volume of 10 mL (20,000 μg/mL). 
After that, the solution was diluted to obtain various 
concentration of the extract solution (i.e., 10000, 5000, 
2500, 1250, 625 and 312.5 μg/mL) and the IC50 values. 
These concentration variations were obtained through 
concentration orientation. 
4.3.5.2 Testing the Papaya Leaves Ethanolic 
Extract 
70 µL of sample solution from various concentrations 
(20000, 10000, 5000, 2500, 1250, 625 and 312.5 µg/mL) 
were put into 96 well-microtiter plate and then 70 µL of 
tyrosinase solution (333 unit/mL) was added and the 
plate was shaken slowly. After that, 110 µL of 0.002M 
L-DOPA solution was added. The mixture was then 
incubated at a temperature of 37 ºC for 30 minutes. The 
absorption is measured at a wavelength of 490 nm using 
microplate reader [11].  
Table 5. Procedure for Tyrosinase Inhibition Activities 
Against Tyrosinase Enzyme from Ethanol 
Extract Papaya Leaf 




70 70 ̶ ̶ 
Phosphate 
Buffer 140 ̶ 210 70 
Tyrosinase 
Enzyme  ̶ 30  ̶ 30 
L-DOPA ̶ 110  ̶ 110 
KS = Sample Control, S= Sample, KB = Blank Control, B= 
Blank, Incubation at 37 o C for 30 menit, measuring 
absorbance  λ=490 nm with microplate reader 
4.4. Data analysis 
According to Chang et al [12] method as cited in 
Nawawi [15], the percentage inhibition is calculated by 
comparing the absorbance of blank solution deducted by 
the sample absorbance to extract absorbance.  
        Percentage inhibition =   %  
Where:  
A = Blank absorbance deducted by blank control 
absorbance. 
B =  Sample absorbance deducted by sample control 
absorbance.  
After the percentage inhibition of each concentration 
was obtained, then the sample concentration (µg/mL) 
was calculated in ln (as x axis) against the percentage 
inhibition (as y axis), so that the values of a, b, and R2 
were obtained. The values of a and b were substituted 
into the equation of y = a + bx. The IC50 value was 
obtained from x after substituting y with 50. The extracts 
relative potential activity was calculated by dividing IC50 
value of kojic acid with the IC50 value of ethanolic 
extract of papaya leaf that was tested at the same time.  
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